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An OpenCL Environment with Many-core
for Embedded Systems

TakuJ1 Hiepa, ™! Naokr Nisaryama, !
ITTETSU TANIGUCHL, ! HIROYUKI TOMIYAMAT!
and KoJ1 INOUE'?

Many-core is regarded as attractive architecture in recent days. Typical
many-core architecture has tens or hundreds of processing elements (PEs) which
works concurrently. Many-core architecture can achieve low power consumption
and highly computation performance for embedded systems to optimize task
allocation on the PEs. However, parallel programming environment which can
customize task allocation is required. This paper describes an OpenCL, a par-
allel computing language, environment implemented for many-core architecture
which supports both data- and task-parallel programming models. Experimen-
tal results show that the implemented OpenCL environment achieves data- and
task-parallel execution.
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Fig.1 OpenCL Device Architecture Model
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Fig.2 Many-core Architecture Model
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Fig.3 Overview of the OpenCL Implementation
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Fig.4 Comparison with an Existing Many-core Architecture
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Fig.5 The OpenCL Implementation Flow without Core-array Hardware
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Fig.6 The OpenCL Implementation Flow with Core-array Hardware
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Table 1 Execution Time for each Program

foxc [s] | Proposed OpenCL [s]
pipeline_test 0.37 0.22
linearsearch 13.7 2.3
blackScholes 1.90 0.03
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